The sudden unexpected death of an infant or child is one of the worst events to happen to any family. Bereaved parents expect and should receive appropriate, thorough, and sensitive investigations to identify the medical causes of such deaths. As a result, several parallel needs must be fulfilled. Firstly, the needs of the family must be recognised-including the need for information and support. Further, there is the need to identify any underlying medical causes of death that may have genetic or public health implications; the need for a thorough forensic investigation to exclude unnatural causes of death; and the need to protect siblings and subsequent children. [1] [2] [3] [4] [5] Alongside this, families need to be protected from false or inappropriate accusations. Limitations in the present coronial system have led to delays or failures to detect deaths caused by relatives, carers, or health professionals.
6 w1 w2 w3 Several recent, highly publicised trials have highlighted the possibilities of parents facing such accusations. As a result of this the whole process of death certification has come under intense scrutiny.
7-9 w1 w2 w3
We review the medical, forensic, and sociological literature on the optimal investigation and care of families after the sudden death of a child. We describe the implementation in the former county of Avon of a structured multiagency approach and the potential benefits for families and professionals.
Methods
We conducted a literature search of Medline, the Social Science Citation Index, and the International Bibliography of the Social Sciences from 1966 to 2002, and CINAHL from 1982 to 2002, using the search terms "death scene" plus "sudden infant death syndrome," and "child abuse" plus "sudden infant death or death, sudden." We also searched the extensive database of relevant publications held in the Foundation for the Study of Infant Deaths research unit in the University of Bristol. We contacted investigating authorities in the United States, Australia, Canada, Scandinavia, and New Zealand. We conducted an extensive secondary search of references cited in publications identified in the above searches.
We reviewed all studies describing the processes of care of families and the investigation of the cause of sudden death in infancy or childhood. Most studies were anecdotal and descriptive, very few included appropriate controls, and none included long term outcome data for populations or individual families.
Professional responses to sudden unexpected deaths
The main purposes of professional responses are x To provide support and information for bereaved families x To investigate the circumstances of the death and identify potentially preventable factors or evidence of neglect or abuse x To collect and collate information on patterns of causes of death, and to identify potentially significant epidemiological or environmental factors
Summary points
In an optimal investigation after the sudden death of a child, the emphasis is on care and sensitivity throughout, and on continued sharing of information with the family and between agencies A paediatrician and the police are involved immediately (with close consultation with social services) and visit the home and the scene of death
The primary healthcare team, in collaboration with the paediatrician, is also involved immediately A full paediatric postmortem examination is carried out to an agreed protocol The case is discussed at a multiagency case meeting, and all agencies offer continued support, care, and information to the family The family is given full information orally and in writing, with the opportunity to ask questions x To modify current practices in medical or social care to reduce the risk of such deaths in the future.
The balance between these purposes varies widely between and within countries. The identification where possible of a cause of death may in itself be very important in the process of providing help to the bereaved family. 
Balance between care and investigation
In many countries the professional responses to sudden unexpected deaths in infancy are based on the investigation of the death and the identification of contributory factors, including abuse and neglect. Care of the bereaved family is commonly not a primary responsibility of the investigating agencies. 1 5 11-14 In the United Kingdom a population based case-control study of sudden deaths in infants conducted in 1993-6 as part of the Confidential Enquiry into Stillbirths and Deaths in Infancy (CESDI) investigated a wide range of social, medical, economic, and environmental factors.
2 w4 w5 w6 The study included a detailed semistructured interview with the parents of 456 infants who had died suddenly and similar interviews of the 1800 parents of age matched surviving control infants. Postmortem examinations were conducted to an agreed protocol and reviewed by independent paediatric pathologists. Each death was confidentially reviewed by a multiprofessional committee, which noted any contributory factors, and classified the "cause" of death according to an agreed protocol. 2 15 This study showed that for 80% (363/456) of sudden deaths in infants no sufficient explanation of death was identified, and the death therefore met the definition of sudden infant death syndrome. 2 16 Twenty one deaths (4.6% of the total sudden deaths of infants) were thought to be directly due to non-accidental injury. In the infants whose deaths were classified as sudden infant death syndrome, maltreatment (acts of commission or omission) was thought to be a contributory factor in a further 22 deaths (4.8% of the total sudden deaths of infants). Thus for more than 90% of the deaths no suspicion of maltreatment arose as a cause or important contributory factor. For such families the emphasis should be on care and support, and on the identification or exclusion of contributory medical factors. Thorough investigation of the circumstances of the death may be of great importance in protecting innocent families from later accusations, but an insensitive or inadequate approach to investigation can add to the distress experienced by families. 9 17-19 Even where the death is a result of abuse or neglect the wider family, including any siblings and any nonabusing parent, will need support.
What investigations are needed?
Arnestad et al reviewed investigations into sudden deaths of infants carried out in Oslo and assessed their relative values in the identification of specific causes of deaths. 13 Of 309 sudden deaths of infants, 73 (24%) were found to be due to specific identifiable causes, (infections, accidents, or non-accidental injuries). In the identification of these causes, the case history was a major factor for 10% (30) of deaths, the examination of the circumstances of the death for 42% (130), and the gross postmortem examination for 44% (136). For many the combination of two or more investigations was necessary to make the diagnosis. In a similar study in Australia Mitchell et al found that the assessment of the scene of death was less often informative. 20 The nature and complexity of the postmortem examination after the sudden death of an infant should also be clearly related to the probability of finding an explanation for the death. Various complex protocols have been described. 3 13 16 20-22 The public reaction to the past practices of tissue or organ retention has led to a marked reduction in the investigations carried out at postmortem examination by some pathologists, with a consequent lack of potentially important information on conditions (such as metabolic disorders) that may have major genetic implications for other members of the family. Berry et al have defined an evidence based postmortem protocol for such infants, which balances the probability of obtaining useful information against the needs of parents for the examination to be completed quickly, with a minimum of tissue retention. 2 This protocol, based on the large UK CESDI study, shows that with a minimum number of tissue samples taken for histological examination, combined with radiological, microbiological, and biochemical investigations and a thorough clinical history, virtually all of the deaths for which a cause could be ascertained will be identified correctly. 
Interpretation of findings at the scene of death
One difficulty with investigations at the scene of death is that they are commonly conducted by professionals who visit homes only after an infant has died, and findings that may be social, cultural, or economic markers of normal patterns of child care may be misinterpreted as being causally related to the death. Conversely, without good "control" information, factors (for example, sleeping position) of great importance in the aetiology of the deaths may not be recognised.
Although some hazardous sleeping environments can be identified by investigations of the death scene, it is dangerous to overinterpret more subtle findings in the absence of appropriate controls that are matched for age, social group, ethnic origin, and culture. 
Medical or forensic investigation of sudden deaths in infancy
In the assessment of the possibility of abuse or neglect as a cause of injury or illness in childhood the emphasis over the past 10 years has increasingly been on multiagency cooperation and joint working practices. 18 19 24 w7 w9 w10 In the United Kingdom, police child protection teams, social services departments, and medical carers have developed joint protocols to ensure prompt recognition of child abuse or neglect and early investigation and action where appropriate. In most areas the police child protection team consists of experienced crime investigators, with training and experience in the care of children and families in difficult circumstances.
Given the requirement by most coroners that all sudden unexpected deaths are investigated by the police, such investigations are best conducted by child protection officers working as part of a multiagency team including medical and social services staff.
Avon's multiagency approach
The approach that has been adopted in Avon is based on the practices recommended in the report of the CESDI study, and endorsed by the Foundation for the Study of Infant Deaths (fig 1) .
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Early strategy discussion As soon as possible after every sudden unexpected death of an infant a strategy discussion is held that includes the paediatrician, the police child protection team, and the social services duty team. The purpose of the discussion is to plan how best to investigate the death and support the family.
Joint home visit by police and paediatrician
The paediatrician and police officer usually see the family together in the accident and emergency department, followed by a joint home visit, usually with the family doctor or health visitor. A full medical and social history is taken, with particular emphasis on recent events and a careful review of the circumstances and scene of the death.
Historically, the scene of the death of a baby was approached by police officers as a "scene of crime," and the same rules with regard to preservation of evidence were applied as at any suspected homicide. In developing the Avon protocol, police were reassured that evidence for any potential criminal inquiry was not at risk of being compromised.
By visiting the home and seeing where the baby died, both the police and the paediatrician can gain further information, and family members are given the opportunity to talk through what happened in detail. Both police and paediatrician, in conjunction with the primary healthcare team, provide further support to the family. Families have expressed great appreciation of this coordinated approach, recognising the need for police involvement but feeling that the joint visits have been helpful rather than intrusive.
Postmortem examination
Information is passed to the pathologist by the paediatrician, to ensure that appropriate and relevant postmortem investigations are carried out. A full postmortem examination is conducted to an agreed protocol. 2 Preliminary information on the postmortem is fed back to the family as it becomes available. When major concerns are raised about child protection issues the Multiagency meeting to discuss the case Finally, two to three months after the death a meeting is held to discuss the case, which includes all professionals who were involved with the family. This gives an opportunity to review the classification of the death, identify any contributory factors (fig 2) , debrief all parties participating in the care of the family, and plan for continuing support of the family, including informing them of the assessment of the cause of the infant's death. The family is given a written explanation in plain English of what is understood of the cause of death and the results of the pathology investigations, and a meeting is arranged for the family with the paediatrician and general practitioner to answer their questions and identify continuing needs for support. This joint approach ensures that all necessary information is collected sensitively and promptly, with a minimum of repetition. The broad experience of normal childcare practices in the community that is brought by the paediatrician and child protection team reduces the risk of attributing death or injury to normal variants in patterns of child care. The continuing participation of the paediatricians in research into current childcare practices in the community further helps to inform their interpretation of information obtained after infant deaths.
Summary
The sudden unexpected death of an infant or young child warrants careful, evidence based investigation involving child protection teams, healthcare staff, and social services, to include a careful review of the history, examination of the scene of the death, postmortem examination to an evidence based protocol, and a multiagency review meeting. The aim is to provide help and support for the bereaved family, to identify where possible the cause of the death, to help prevent further such deaths if possible, and to ensure that future children are protected from avoidable environmental hazards, medical conditions (for example, metabolic conditions), and abuse.
Contributors: PS, PJF, and PSB jointly conducted the literature review. PS, PJF, and TH jointly developed the multiagency protocol. Competing interests: PJF has given expert evidence in both civil and criminal court proceedings on the subject of the investigation of unexpected deaths of infants.
Pepys and blood transfusion?
On 21 November 1667, Samuel Pepys was in discussion with colleagues at the Tavern in St. Clements Churchyard and:
they discourse of a man that is a little frantic (that hath been a kind of minister, Dr. Wilkins saying that he hath read for him in his church) that is poor and a debauched man, that the College have hired for 20s to have some of the blood of a sheep let into his body; and it is to be done on Saturday next. They purpose to let in about twelve ounces, which they compute is what will be let in in a minutes time by a watch. They differ in the opinion they have of the effects of it; some think that it may have a good effect upon him as a frantic man, by cooling his blood; others, that it will not have any effect at all. But the man is a healthy man, and by this means will be able to give an account what alteration, if any, he doth find in himself, and so may be usefull.
On 30 November, while in "good discourse" Pepys writes:
But here above all, I was pleased to see the person who had his blood taken out. He speaks well, and did this day give the Society a relation thereof in Latin, saying that he finds himself much better since, and as a new man. But he is cracked a little in the head, though he speaks very reasonably and very well. He had but 20s for his suffering it, and is to have the same again tried upon him -the first sound man that ever had it tried on him in England, and but one that hear of in France, which was a porter hired by the virtuosi. Here all the afternoon till within night. 
